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LRV ope ra t ions  on t h e  s lopes  of Stone Mountain are 
under cons ide ra t ion  i n  t h e  p r e s e n t  planning of t r a v e r s e s  f o r  
t h e  Apollo 1 6  mission t o  Descar tes ,  I t  i s  o f t e n  assumed i n  
d i s c u s s i o n  of such LRV opera t ions  t h a t  s t e e p  s lopes  may be 
e a s i l y  n e g o t i a t e d  by "switchbacking. I' This involves  heading 
t h e  v e h i c 1 ~  a t  a m o r e  o r  less acu te  angle  t o  t h e  l o c a l  e leva-  
t i o n  contours  i n s t e a d  of along t h e  d i r e c t i o n  of maximum slupe 
normal t o  t h e  contours ;  a s t e e p  s l o p e  i s  then  climbed or  des- 
cended i n  a z igzag  pa th  each l e g  of which has as s m a l l  a climb 
ang le  as i s  d e s i r e d .  While switchback roads  and t r a c k s  l a i d  
o u t  on t h i s  p r i n c i p l e  are i n v a r i a b l y  graded so t h a t  t h e  a x l e s  
of v e h i c l e s  u s ing  them remain approximately h o r i z o n t a l ,  t h e  
employment of t h i s  technique on unmodified open-country s l o p e s  
r e s u l t s  i n  a l a te ra l  veh ic l e  tilt t h a t  can be 
This  e f f e c t  should be taken i n t o  cons ide ra t ion  
planning.  

The a t t a c h e d  f i g u r e s  show t h e  r equ i r ed  
( ang le  between t h e  v e h i c l e  heading and t h e  l o c a l  
t o u r  l i n e )  and t h e  r e s u l t i n g  v e h i c l e  (axle)  tilt 
n e g o t i a t i o n  of smooth s lopes  up t o  40  degrees .  
f o r  a p a r t i c u l a r  v e h i c l e  climb angle  t h a t  might 
an upper l i m i t  f o r  mission planning purposes.  
1 0 ,  1 5 ,  and 20 degrees  a r e  shown. 

An example of the s e v e r i t y  of t h e  effect  can be seen 
by r e f e r r i n g  t o  F igure  2 ,  where it i s  assumed t h a t  a maximum 
cl imb angle  of 15  degrees  h a s  been s e l e c t e d .  I f  a 20-degree 
s l o p e  must be nego t i a t ed  a t  t h i s  climb ang le ,  t h e  v e h i c l e  should 
b e  s t e e r e d  about 4 9 O  from t h e  local  contour  l i n e  (41' from t h e  
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direction of steepest slope); the vehicle tilt at this heading 
will be about 13 degrees. 
expected to aggravate the problem still further. 

Surface roughness effects could be 
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FIGURE 1 - PATH DEVIATION AND VEHICLE TILT FOR 10-DEGREE VEHICLE CLIMB ANGLE 
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FIGURE 2 - PATH DEVIATION AND VEHICLE TILT FOR 15-DEGREE VEHICLE CLIMB ANGLE 



90 

80 

70 

60 

50 

v) w 
w 
a 40 E 
n 

30 

20 

10 

0 

'ATH DEVIATION FROM 

0 10 20 30 40 

SURFACE SLOPE IN DEGREES 

FIGURE 3 - PATH DEVIATION AND VEHICLE TILT FOR 20-DEGREE VEHICLE CLIMB ANGLE 
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